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l COVID-19 Science Update

TheCOVIBEL9 Science Updasummarizes new and emerging scientific data for public health professionals to meet
the challenges of this faghoving pandemic. Weekly, staff from tltdbC COWVIIO Responsand theCDC Library
systematically review literature in th&/HO COVHL9 databaseandselect publications and preprints for public
health priority topics in the CD&cience Agenda for COVIBand CDCOVIBL9 Response Health Equirategy

PREPRINTSIQT PEEREVIEWED

Increased risk of SARS0\Y2 reinfection associated with emergence of the Omicron variant in South
Africa. Pulliamet al. medRxiyDecember 2, 2021 ublished in SciencéMarch 15, 2022).

Key findings:

1 Compared with the $ SARE0V2 wave, the estimated ratio of reinfectidmazard to primary infection
hazard was lower during wave 2 (B¢Bal.35]) (hazard ratio [HR] 0.75, 95% CI B(697) and wave 3
(Delta[B.167.2] (HR 0.71, 95% CI 0:882), but higher during Novembera7, 2021 (HR 2.39, 95% CI
1.883.11), coincident with the emergence of the Omicron (B.1.1.529) va(Rigure).

Methods: Retrospective study of reinfection among 2,796,982 persons in South Africa with laberatdiymed

positive SARE0V2 tests collected through a national surveillance system from March 4,Q202@&mber 27,

2021. Risk of primary infection, reinfectiosequential positivdlRFPCR or antiged Sa ia x d¢dn RIF&a | LJ NI
relative hazard of reinfection vs. primary infection were calculatéghitations Vaccination status of reinfected

individuals was not known; detection rates may vary across time and ipatbastics related to access to testing;

hazard ratio only use2™ infection as reinfectionsnodel does not account for potential of waning immunity;

antigen testing may be undeeported in the data set.

Implications The Omicron variardgppears to increase the risk of reinfection, suggesting it might have increased
ability to evade immunity from prior infection. More research is needed to determine if similar results are seen for
vaccineinduced immunity.
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Note: Adapted from Pullianet al. Empirical estimates of infection and reinfection hazafg€stimated timevarying hazard
coefficients forprimary infectionandreinfections Colored bandsiave 1, JENEE, andwave 3 =period for which the Tay
moving average of cases was at least 15% of the corresponding waveBpBaiio of the empirical hazard for reinfections to
the empirical hazard for primary infectioriscensed under GB¥NC 4.0

Vaccines

PEERREVIEWED
COVIE19 vaccine effectiveness in New Yd#ate. Rosenbergt al. NEJM (December 1, 2021).

Key findings:
1 Vaccine effectiveness (VE) against SBB& infection declined fron®3.4% in May to 74.2% by the end
of August 2021.

1 VE against hospitalization generally remained high for adults of all ages (Figure):
0 Among adults aged 84 years, VE against hospitalization exceeded 86%.
0 Among adults aged65 years, VE against hospitalization was higher for recipients of BNT162b2
(Comirnaty, Pfizer/BioNTech) and mRN2Y3 (Moderna) compared with Ad26.COV2.S (Johnson
& Johnson/Janssen) but declined over time; VE among recipients of Ad26.COV2.S did not decline
over time

Methods: Prospective cohort study of New York state residents§680,825)) 3SR xmy &SIk NBRT 66SS1f 8
rates were estimated by vaccine, product, age, and timing of vaccination cohort for VE against laboratory

confirmed SARS0V2 infection (May tSeptember 3, 2021) and COVID hospitalization (May¢August 31,

2021).Limitations Indirect effects (e.g., herd immunity) and effect of pf8ARSE0\2 infections were not

assessed.

Implications COVIBEL9 VE against hospitalization remains high despite the emergence of the Delta (B.1.617.2)
I NAI yiz odzi RSOf Aygarsyobagerudderbcyi@syha impoRaikfe bfpriosiizing this group for
vaccine boosters.
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Note Adapted from Rosenbewrg al. Estimated vaccine effectiveness against C&l@lBospitalizatioiMaycAugust 202y

vaccine type (BNT1622], mRNA1273[B], Ad26.COV2.E]), age group, and time of full vaccinaticla(uargFebruary

2021, March 2021 April 2027). bars indicate 95% CIBrom New England Journal of Medicine, Rosenbesd, COVIEL9

vaccine eféctiveness in New York State, December 1, 2021 online ahead of print. Copyright © 2021 Massachusetts Medical
Society. Reprinted with permission from Massachusetts Medical Society

Viral dynamics of SARS0\(2 variants in vaccinated and unvaccinatdissleret al. NEJM (December
1, 2021).

Key findings:

1 Among participants with SAFCD\2 infection,levels ofviral RNA detected proliferation duration,
clearance duration, and duration of acute infection were similar among those infected with Alpha
(B.1.1.7), Delta (B.1.617.2), and other variants not of current interest or concera{@UWOC) (Figure).

0 The proportionof participants with a peak Ct <15 (where lower peak Ct indicates highelsof
viral RNA detectedwas slightly higher among those with Delta variant infections (13.0%)
compared with Alpha variant (6.9%) or NU®I/VOC (10.2%) infections.

1 Mean pealevelsof viral RNA detected wergmilar between vaccinated and unvaccinated participants,
but breakthrough infections in vaccinatggrsonsécleared faster (mean 5.5 days, 95% credible interval
4.6-6.5) compared with unvaccinatgmersons(mean 7.5 day€95% credible interval 6-8.2).

Methods: SARE0V2 pecimers (n =19,941) obtained from 173 infectedlational BasketballAssociation
participantsfrom November 28, 202€August 11, 2021Viral dynamics among participants infected with Alpha
(B.1.1.7n = 34), Delta B.1.617.2[n = 3§), andnon-VOI/VOC (n = 41), and amdindly vaccinated (n = 37) and
unvaccinated (n = 13&yere compared using Bayesiaierarchicalmodeling.Limitations Small sample size
prevented sukanalysis; participantezere mostly healthy young menCt valuesvere used to determineviral
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genome equivalentthusindirectly measuring viral loagdmetric used to determinelearanceof acute infection
was not definedfindings mightnot be generalizable.

Implications In thisstudy,fully vaccinated individualkad a shorter period (Aays less) from peak viremia to
clearance oSARSC0V2 infection than unvaccinatepersons While additional researchn differences in viral
dynamicds neededCOVIBEL9 vaccinatioris recommendabd to reduce transmission of SARS\2 across all
variants
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Note: Adapted from Kisslaat al. Peak viral load according to variant stafd$and viral clearance time according to vaccination
status(B). Horizontal lines indicate means;bars indicate 95% credible intervals. Ng®I/VOC = variants not of current

interest orconcern.From New Egland Journal of Medicine, Kisskdral., Viral dynamics of SARR®\2 variants in vaccinated

and unvaccinated, December 1, 20@iline ahead of print. Copyright © 2021 Massachusetts Medical Society. Reprinted with
permission from Massachusetts Medical Society.

PREPRINTSIQT PEEREVIEWED

Third COVIBEL9 vaccine dosboostsneutralising antibodies in poor respondertakeet al. medRxiv
(December 2, 2021).

Key findings:
1 2c¢4 weeks aftem 2" doseof MRNACOVIDraccing 25%of adultshad SARS0V2 neutralizing antibody
(NAb) capacity <50% receptor bndingdomain RBDIF Yy R 6 SNBE O2y & dARSNBR a gl OOAyYyS
(VPRs) (Figure).
0 14% of2-dose mRNAL273 (Moderna) recipients were VPRs, compared with 312doke
BNT162b2 (Comirnaty, Pfizer/BioNTech) recipients.
1 VPRs who received & $accine dose showed an averagefaldl increase in NAbapacity(to average
neutralization of 88%, range9%:99%) 24 weeks posB dose.

Methods: SARE0V2 NAD levels were measured in adults dd8¢80years vaccinated with BNT162b2 (n = 180)
or mMRNAL273 (n = 89). 23 VPRs received'a&ccine dose g8 months (mean 5 months) after theifdose.
NAbs(reported as percent neutralizationyere detected by lateral flow assay aj2weeks and & months pos2™
dose, and at 42 weeks prior to ¥ dose and 24 weeks pos8 dose Limitations Small sample size for VPRs;
variability inadministration of 3' dose (manufacturer, timingjneasuredonly antibodies to RBD that cdre
captured byACE?2 receptoon a lateral flow assay

Implications Persondully vaccinated with an mRNBased vaccine but with losv SAREC0V2 NAbcapacitycan
elicit a robust immune response after & 8ose.
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Note: Adapted from Laket al. A) Percentneutralization 24 weeks pos2nd dose. Horizontal line and box indicate median and
interquartile rangeRed dotsindicate participants who received & 8ose.B)Percentneutralization in vaccine poor responders
(VPRs) at@ weeks posend dose, 24 months post2nd dose, L2 weeks pre3d dose, and 24 weeks posBd dose. Eached

line indicates a single individudi|ack lineindicates averageA 50% neutralization capacity roughly correlated to titer of 80 on
a focus reduction neutraliz®n test titer. Used by permission of authors.

Natural History Renfection, and Health Impact

PEERREVIEWED

Risk of COVI29 hospital admission among children ageqly years with asthma in Scotland
national incident cohort studyShiet al. TheLancet Respiratory Medicine (November 30, 2021).

Key findings:

1 Children with asthma had higher risk of COVHD9 hospitalization compared with children without
asthma(adjusted hazard ratifaHR 1.49, 95% CI 1.14.94).

1 Children withpoorly controlled agima (aHR 6.40, 95% CI 3-2Z.53)andthosewith well-controlled
asthma(aHR1.36 95% CI 1.02.80) had a greater risk of COVID hospitalizatiorcompared with
childrenwith no asthma (Figure).

91 Ahistory of 2 or more corticosteroidrescriptions (another marker of asthma severity) was also
associated withan elevated risk of COVID hospitalization compared with those with no asthma.

Methods: Analysis ofihked dataof childrenaged 517 yearsenrolled inthe Early Pandemic Evaluation and
Enhanced Surveillance of COM®D(EAVE lohort study in Scotlandrom March 202@July 2021n=752,867)
Limitations Small absolute numbers of COMID hospital admissions; surrogate markers were used to classify
poorly controlled asthma.

Implications Children with asthma, especially those with recent history of asthma hospitalization or multiple
courses of steroids faasthma exacerbations, are at elevated risk of hospitalization for GO&/&bd should be
prioritized for COVIRL9 vaccination and other prevention measures.
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Note: Adapted fromShiet al. COVIBEL9 hospitalization over time among childraged %17 yearswith poorly controlled
asthma (asthma hospitalization in the 2 years prior to March 1, 2@20)ren with well controlled asthmgno asthma
hospitalization in the 2 years prior to March2)20) orchildren without asthma The time period in the plots is marked by
different waves (indicated by the dotted vertical lingkt wave from March to July 202274 wave from August 2020 to April
2021, and 3 wave from May to July 202Licensed under GBY.

PREPRINTSIQT PEEREVIEWED

COVIB19 trends and severity among symptomatic children agedDyears in ten EU caifries, 3
August 2020z 3 October 2021 Bundleet al. medRxiyNovember 29, 2021Published in
Eurosurveillance (December 16, 2021).

Key findings:
9 Pediatric cases and hospitalization rates increased as ratagdut age groups ros@-igure) put severe
outcomes were rare
1  Among symptomatichildren 1.2% (r=9,611) were hospitalized0.08%(n = 640)requiredintensive care,
and0.01%(n =84) died.
0 The risk of hospitalization was highest amoh@drenaged <1 year (13.1%) and lowashong
those aged 813 years (0.6%).
0 Most hospitalized childre(B83.7%had noreported comorbidities; however, risks of
hospitalization (adjusted odds ratiaQR]7.29), intensive caredOR8.74), and death (aOR 26.85
were higher among children witany comorbidity compared with no comorbidities

Methods: Analysis opooled weeklysurveillance dataf COVIBL9 symptomaticchildren aged &7 yeargn =
820,404)reported by 10 BropeanUnion countries(Austria, Cyprus, Finland, Germany, Ireland, Italy, Luxembourg,
Malta, Slovakia, and Swedeindm August 202QOctober 2021Hospitalization associated with commdities was
estimated for7 countries onlyLimitations Data on vaccination status of the children were not available; data
restricted to symptomatic cases

Implications Risk of hospitalization and severe CO¥®outcomes are higher among children witpatential
comorbidity; CDC recommen@OVIBL9 vaccies forpersonsages Syearsand olderandemphasizes use of
multiple COVIEL9 prevention strategies to protechildren <5 years of age.
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Figure:
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Note: Adapted fromBundleet al. Log weekly rates of reported (top) symptomatic COlA2ases and (bottom) hospital

admissions per 100,000 population for individuals agédear IIEEE: 511 years 12¢17 years QRPN el SNSEDEEE:
andxy n ép@dletﬂlﬁom 10 EU countries, week 32, 20&6ek 39, 2021Licensed under CBY 4.0

Health Equity

PREPRINTSIQOT PEEREVIEWED

Transmission potential ofaccinated and unvaccinated persons infected with the SARS2 Delta
variant in a federal prison, Juty August 2021 Salvatoreet al. medRxi November 19, 2021

Key findings:

1 During a SARS0V2 Delta (B.1.617.2) variant outbreak in a federal prisomation of PCR positivity
(median 13 daysand viral culture positivity (median 5 dgysere similar for fully vadnated and
unvaccinated person@-igure)

1 Ctvaluesn SARE0V2 positiveRFPCR specimeriscreased with the number of days since onset, but no
significant differences were observed among Ct values when stratified by vaccination status, vaccine
product, time since vaccination, or history of prior SARS?2 infection.
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Methods: Analysis of 978 nasal specimens serially collected from 95 incarcerated persoase{V8d a primary
series of an approved or authorized vaccine ["fully vaccingjedth confirmed SARES0V2 infection JulgAugust
2021. Duration of PCR positivity avical culture positivitywere assessed using survival analykimitations Small
sample sizesnderpower the statistical comparisons of vaccination status; potential misclassification of history of
infection if not documented in Bureau of Prisoredical systemresults might not be generalizable

Implications Unvaccinated and vaccinated persons had similar duration of culturable virus suggesting similar
transmission riskdn congregate settingbke prisons mitigation strategiessuch as mask wearing and ventilation
should be applied when persons become infected with SBR& regardless of vaccination status
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Variants

1 Probable transmission of SAR®V2 Omicron variant in quarantine hotel, Hong Kong, China, November
2021. Gu etal. Emerging Infectious Diseases (December 3, 20RESARSC0V2 Omicron variant was
detected in an asymptomatic, fully vaccinated traveler staying in a quarantine hotel in Hong Kong. Four days
later, Omicron was detected in &*Zully vaccinated travelg who had arrived from a different country on a
different day and hadtayedin a room across the corridor from the index patient. Viral genomes from these 2
cases differed only by 1 nucleotide. Retrospective investigation, including etosed televsion camera
footage, confirmed that neither cageatient left their room during the quarantine period

1 Omicron SARE0V2 variant: a new chapter in the @QVIB19 pandemic Karim etal. The Lancet (December 3,
2021).In a commentary that reported data from tHgepartment of Health, Government of South Affica
COVIBEL9 cases in South Africa increased from a mean of 280 cases/day during the week before the detection
of the Omicron variant to a mean of 800 cases/day the following week. In Gauteng provinceudatgly
indicate thatthe number of cases doubleddter than was observed during the same phase of the previous 3

waves.
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Note: Adapted from Karinet al. SAREC0\2 cases in first, second, third, and fourth waves, Gauteng Province of South
Africa. *Doubling time for the first 3 days after the wave thralshof 10 cases per 100,000 populatiordd@y moving
average cases per 100,000 population up to December 1, 2021. Data are fr@raghement of Health, Government of
South AfricaPermission request in process

Vaccines

1 Effectiveness and durability of protection against future SAR8\V2 infection conferred by COVHD9
vaccination and previous infection; findings from the UK SIREN prospectihert study of healthcare
workers March 2020 to September 202Hallet al. medRxiv (Preprint; December 1, 2021). Among 35,768 UK
healthcare workergDecember 202€September 202)1 adjusted vaccine effectiveess(avEg among those
who received 2 doses of BNT162Alf2to 6 weeks aparecreased from 85% (95% Cl 73286) 1473 days
following dose 2 to 58% (95% CI 40%80) >193 days after dose 2. Among those with prior infection, infection
alone was associated with waningmunity over time. Prior infection plus 2 doses of BNT162b2 was
associated with >90% protection from-igfection for at least 15 months after infection.
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1 Comparative effectiveness of BNT162 and mRNAL273 vaccines in U.S. veteramBickermaret al. NEJM

(December 1, 2021)n matched cohorts of BNT162b2 or mRN2ZY3 vaccinated U.S. veterans (n = 219,842
per group) during Januagyuly 2021, risk of COVID hospitalization in the 24 weeladter vaccine dosd was

low in both groups (1.33 events/1,000 persons [95% CI-1.38] and 0.78 events/1,000 persons [95% CI1-0.64

0.91], respectively). However, compared with mRNA3, BNT162b2 vaccination was associated with a
higher risk of hospitalizeon (RR 1.70, 95% CI 1.224) and ICU admission (RR 1.38, 95% C214@).
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Note: Adapted from Dickermaat al. Cumulative incidence of COVID outcomes during a period marked by SARS?2 Alpha
variant predominance (Januargduly 1, 2021)Shaded areas represent pointwise 95% confidence interiaten New England
Journal of Medicine, Dickermaat al., Comparative effectiveness of BNT162b2 and mRRAVS vaccines in U.S. veterans,
December 1, 2021 online ahead of print. Copyright © 2021 Mdsssetts Medical Society. Reprinted with permission from
Massachusetts Medical Society

1 Assessment of 4 doses of SAR8V2 messenger RN&ased vaccine in recipients @f solid organ
transplant. Kamar etl. JAMA Network Open (November 24, 2021). Among 37 solid organ transplant
recipientsin Franceincluding 5 who had a weak response and 31 who had no response t& ghédses of
BNT162b2 vaccine, & 4lose was associated with continued suboptimal immune respadeadverse events
were associated with thé" dose.

1 InvestigatingSARSCoVt2 breakthrough infections per variant and vaccine tydaingemanst al. medRxiv
(Preprint; November 24, 2021). Among fully vaccinated adults in the Netherlands during ddoiap21,
SARS0V2 breakthrough infections (n = 378) were most coamamong individuals vaccinated with
ChAdOXx1 (0.89%) followed by Ad26.COV2.S (0.46%) and mRNA vaccines (0.14%). Ct values were significantly
lower (suggesting highdevelsof viral RNA detectedp<0.01) for breakthrough infections caused by the Delta
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variant (Ct value = 17) compared with Alpha variant (Ct value = 22). There was no association between SARS
Co\f2 genotype or vaccine type and disease severity.
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Note: Adapted from Dingemarnst al. Comparison of Ct values obtained by the same workflow for samples harboring
AlphaversuSBJElllg variant in breakthrough casesicensed under GB¥NGND 4.0

Health Equity

1 COVIBE19 vaccindion rates and attitudes among young adults with recent experiences of homelessness

Tuckeret al. Journal of Adolescent Health (November 23, 2021). In a M@rctober 2021 survey of 134

young adults (ages £85 years 68% male, 87% newhite) whorecently experienced homelessness in Los
AngelesCounty, 29% reported they were vaccinated. Among those not vaccinated, 57% strongly disagreed
that they would get vaccinated if it was immediately available to them, and 45% strongly agreed that they
would rot trust the COVIEL9 vaccine. Never being offered the vaccine was widely reported among
unvaccinated participants (42%), suggesting insufficient outreaglodogpeople experiencing homelessness.

From theMorbidity and Mortality Weekly Repor{December D, 202).
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SARSCoV2 B.1.1.529 (Omicron) Variant United States, DecembercB, 2021
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Comparative Effectiveness and Antibody Responses to Moderna and PEizEMTech COVHD9 Vaccines

among Hospitalized Veterams Five Veterans Affairs Medical Centers, Unit€thtes, Februaryd
September 30, 2021

CommunityBased Testing Sites for SARSV2 1 _United States, March 202(November 2021
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